AD  672  966 


THE  USE  OF  THE  METHOD  OF  REDUCTION  OF  METHYLENE 
BLUE  FOR  THE  RAPID  DETERMINATION  OF  THE  LIVING 
BACTERIA  COUNT  WHEN  GROWING  THE  PLAGUE  MICROBE  BY 
THE  DEPTH  METHOD  IN  THE  REACTION  TANK 

I .  V .  L i s  k i na 

Army  Biological  Laboratories 
Frederick,  Maryland 

15  October  1965 


THIS  DOCUMENT  IS  BEST 

j.. 

QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


TRANSLATION  NO. 


DATE  -h  0(7  /l/Ar /0 


x> 

N 

sO 

*P 


HDC  AVAILABILITY  NOTICE 

Qualified  requestors  may  obtain  copies  of  this 
document  from  DDC . 

This  publication  has  been  translated  from  tie 
open  literature  and  is  available  to  the  general 
public.  Non-DOD  agencies  may  purchase  this 
publication  from  the  Clearinghouse  for  Federal 
Scientific  and  Technical  Information,  U.  S. 
Department  of  Commerce,  Springfield,  Va. 


DEPARTMENT  OF  THE  ARMY 
Fort  Detrick 
Frederick,  Maryland 

‘"I . . .  t-v  I-,. 

CLEARINGHOUSE 

~'r  *♦•  *  !)(m •!•.?•*  *#l|  ,  , 

^  •' tfn.:-"  Skiing1.*-.  ;  V  i  /  •*».! 


THE  USE  OF  THE  METHOD  OF  REDUCTION  OF  METHYLENE  BLUE 
FOR  THE  RAPID  DETERMINATION  OF  THE  LIVING  BACTERIA  COUNT 
WHEN  GROWING  THE  PLAGUE  MICROBE  BY  THE  DEPTH  METHOD  IN  THE 

REACTION  TANK. 

By 

I.  V.  Lisktna  (Saratov) 
pp.  269-274. 


In  the  preceding  work  we  showed  (i960)  that  the  method 
developed  by  us  for  the  determination  of  living  microbes  in 
the  anti-plague  vaccine,  based  on  the  rate  of  reduction  of 
methylene  blue  by  the  plague  microbe,  enables  us  to  determine 
rapidly  and  with  sufficient  accuracy  the  living  microbe  count 
in  the  vaccine  suspension  according  to  the  time  of  discolora¬ 
tion  of  the  pigment. 

In  the  present  study  we  used  the  above-mentioned  method 
for  the  control  of  the  living  microbe  count  in  the  process  of 
cultivation  of  the  vaccine  strain  of  plague  microbe  by  the 
depth  method  in  the  reaction  tank. 

As  a  material  for  the  research  ve  used  samples  of  the 
microbe  slurry  taken  from  the  reaction  tank  in  which  the  YeV 
anti-plague  vaccine  'was  grown  for  the  development  of  technologi¬ 
cal  rules  of  the  production  of  dry  living  vaccine,  conducted 
by  the  collective  of  workers  of  the  "Microbe"  Institute  under 
tne  guidance  of  Prof.  N.  I.  Nikolayev. 

Tr,e  culture  of  the  plague  microbe  (the  YeV  strain)  was 
grown  24-72  hours  ir.  pOD-liter  reaction  tanks  at  2o-28°C  with 
aeration  a r.l  mechanical  mixing  of  the  culture  medium  (3°0  rpm) 

The  inoculum  was  the  22-hour  culture,  grown  on  the 
Hut tinge r  bouillon  under  aeration  condition.  Per  1  milliliter 
of  the  nutrient  medium  not  less  than  300  million  microbe  cells 
were  introduced,  according  to  the  GXI  [ Gosudarstvennyy  Kontrol 
r.yy  Ir.stitut  Meditsinsklkh  Biologicheskikh  Prcparatov  im.  L.  A 
Tarasevicr.a ;  State  Control  Institute  of  Midicai  Biological 
Preparations  im or—  L.  A.  Tarasevich  --  SCI]  standard  of  cloudi 
re  s  s  . 

Every  three  hours  samples  were  taken  from  tne  reaction 
tank,  and  in  tnese  samples  the  pH,  optical  and  biological 
microbe  concentration  and  the  reduction  time  of  methylene  blue 
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cent 


were  determined .  zten  sample  w 
grew  in  by  examining  the  Gram-ti 
cr.  control  nutrient  media  (agar 
semi-liquid  agar).  The  biclcgi 


rolled  Tor  the  net 
rr.ears,  as  well  as  sowing 


plates,  bevelled  agar,  and 
al  concentration  of  the  slurry 


was  determined  by  the  cultural  method  adopted  in  the  production. 
The  estimate  of  time  of  reduction  of  methylene  blue  by  the 


me 


robe  slurry  is  described  in  the  preced 
By  tr.e  a’cove-rr.enticr.ed  methods  we 


g  work. 

rformed  a  relative 


ceterminatior.  of  the  living  microbe  count  in  growing  of  the 
plague  microbe  in  Huttinger's  bouillon;  in  the  same  bouillon, 
but  with  an  additional  nutrition  with  glucose;  and  in  the 
bouillon  made  from  casein  fermentation  hyarolyzate . 

We  have  shown  that  in  the  process  of  growth  of  the 


plague  microbe  in  Huttinger's  scullion  there  is  a  direct 
correspondence  between  the  discoloration  rate  of  methylene 
blue  and  the  living  microbe  count  in  their  determination  by 
tr.e  cultural  method  (Fig.  l). 


time  of  methylene  blue  and  the  livin’  microbe  count,  determined 
by  the  cultural  method,  which  enabled  us  to  estimate  the  living 
microbe  contents  in  individual  samples  from  the  reaction  tank 
by  the  time  of  discoloration  of  methylene  blue  only. 

In  subsequent  experiments  wo  verified  the  feasibility 
of  the  method  proposed  by  us  in  the  cultivation  of  the  plague 
microbe  in  Huttir.ger's  bouillon  prepared  with  a  phosphate 
buffer  w.th  the  additional  glucose  nutrition  of  the  culture 
in  the  growing  process.  T.ne  glucose  was  added  every  hour  in 
75  ml  portions  of  the  k0£  solution,  or  continuously,  30-°0 
drops  per  minute  by  means  of  a  dropper  built-in  the  reaction 
tank  according  to  .  V.  Altukhov’s  method.  In  the  first, 
intermittent,  audition  of  glucose  to  the  volume  of  the  nutrient 
medium,  a  total  of  1%  glucose  was  introduced  during  the  entire 
growing  period,  in  :he  seccrd,  drop  method,  --  0.5-1%.  Taking 
into  consideration  tr.at  the  additional  nutrition  with  glucose 
at  times  resulted  in  a  considerable  lowering  of  pH  (below  7-0) 
the  latter  -was  rigidly  controlled. 

Since  glucose  is  dehydrated  by  the  plague  microbe,  it 
was  important  to  determine  Its  effect  in  the  additional 
nutrition  of  the  culture,  on  the  relationship  established  by 
us  in  the  ir.aicatior.s  of  living  microbe  counts  in  the  samples, 
determined  by  the  cultural  m.ethoa  and  according  to  the  reduc¬ 
tion  time  of  methylene  blue. 


in  r  ig 
glucose  was  a 


aaduce  results  of  the  experiment  In  which 
/  tne  arep  method  after  2^i  hours  of  culti¬ 
vation.  No  change  in  in-  reaction  of  tne  medium  toward 
acidity  was  observed  uurin_  tne  growing  of  the  culture  (pH  = 
7. 3-7-9),  which  indicated  the  complete  utilization  of  the 
glucose  adeeu.  In  sample-  taxon  before  30  hours  of  culture 
h.  th.-.-ro  was  a  full  correspondence  between  the  living 

ieterm.ir.ee  by  tne  cultural  method  and  according 
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to  be  determined, 


than  accorcir.g  to  the  discoloration  time  of  methylene  blue. 


cause  for  this  may 


3O-30  hours  of 


uU  X  0 


oecorr.e 

'  rr.lr  ■*  p  ~ 


i  t.fi6  iaCt  X : 

appreciably 
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.t  microbes 
smaller  than 
aeicn  of  such 


tne  SCI  general-purpose  stancard  of 


in  preceding  samples, 
microbes  according  to 
cloudiness,  we  actually  lowered  the  true  microbe  count  in  the 
given  samples,  since  in  the  suspension  with  the  same  degree 
of  cloudiness  tr.ere  are  always  rr.ore  small  microbes  than  there 


tr.e 


arge  ones  1 
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man,  19S0). 

Thus  we 

oerm. 

it  ted  an  inaccuracy 

percentage 

of  1 

ivir.g  microbes  In  t 

cccrdir.giy 

( tne 

percentage  of  iivi: 

slurry.  Increasing 


ratio  of  tr.e  number  of  colonies  grown  to  the  total  number  of 
sewr.  microbes,  determined  by  the  standard  cf  elcuc.ir.ess ) . 
Indeed,  in  samples  from  the  reaction  tank  after  30-3°  hours 
of  cultivation  of  the  plague  microbe,  a  very  high  living 
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Rig.  2.  Dynamics  cf  tr.e  Plague  Microbe  Growth  in 
K uttir.ger ' s  Scullion  With  Additional  Glucose  Nutrition  by 
the  Intermittent  Met.ocd  Under  .-.eraticn  Conditions  in  the 

r.caCticr.  'i anx . 

uctic.n  time  of  methylene  blue;  2  --  living  microbe 
--  pH  of  the  microbe  suspension;  x  --  addition  of 
geucose . 

LSGZUD  (A)  ;1  cf  _ suing  microbes;  (3)  Reduction  time  of 

netnylene  slue,  minutes;  (C)  Hours  cf  cultivation. 
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the  culture;  now,  taking  into  consid 
Hal  conditions  tne  anti-plague  vacci 
ly  15-20  hours,  this  discrepancy  doe 
significance  of  the  method  of 
crests  according  to  the  rccuctior.  of 

growth  of  the  plague  microbe  in 
tne  additional  glucose  nutrition 
own,  tnat  the  addition  of  glucose 
.  the  results  of  determination  of 
he  cultural  method  and  according  to 
of  the  pigment  during  the  first  }>6 

bear  in  mind  that  an  excessive  addi- 
innir.g  of  tne  growth  of  the  culture 
.g  of  pH  of  the  culture  medium  and. 


hence,  ir.  a  considerable  eying  off  of  the  microbe  cells.  In 
suer,  instances  tne  correspondence  between  the  living  microbe 


count  and  tne  aiscolcration  time  of  methylene  blue  is  upset. 


As  v.e  see  in  Fig.  3,  ir.  the 
tank  between  9  and  2d  hours 
CGur..,  oo  vem.nod  ty  .r.c  c^s 


samples  taken  from  the  reaction 
of  cultivation,  the  living  cell 
tural  method,  remained  low  (under 
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Dynamics  of  Growth  of  the  Plague  Microbe  in 


Hettinger's  Bouliicr.  h'itn  Additional  Glucose  Nutrition  by  tne 
Drop  Method  in  a  Reaction  Tank  Under  Aeration 

Conditions . 

1  --  reduction  time  of  methylene  blue;  2  --  living  microbe  ecu; 
3  --  :.H  of  the  microbe  suspension;  x  --  addition  of  glucose. 
LZGBND :  (A)  ,T  of  living  microbes;  (5)  Reduction  time  of  methyl 
er.e  csue,  minutes;  (C)  hours  of  cultivation. 


Consequently,  the  rr.etnod  c:'  reduction  of  rr.ethylene  blue 
cun  be  used  ur.oer  Industrial  conditions  for  the  determination 
of  tr.e  livin’  microbe  count  in  the  process  of  cultivation  of  the 
vaccine  strain  of  the  plague  microbe.  Thereby  it  becomes 
possible  to  control  tr.e  cultivation  time,  .necessary  for  the 
production  of  the  largest  amount  of  biomass  when  using  varies., 
nutrient  media  ur.oer  the  conditions  of  deptn  growth  in  reaction 
tanks . 

CONCLUSION'S 

1. There  is  a  direct  correspondence  between  the  living 
microbe  count  determined  by  the  cultural  methca,  and  the 
discoloration  rate  of  methylene  blue  at  individual  phases  of 
growth  of  the  plague  microbe  in  the  reaction  tank. 

2  .  Tr.e  metr.ou  of  reduction  of  methylene  blue  can  be 
used  for  the  rapid  determination  of  living  microbes  in  the 
process  of  growth  of  the  plague  microbe  in  a  reaction  tank 
under  the  aeration  conditions.  This  enables  us  to  control 
the  time  necessary  for  obtaining  the  largest  yield  of  the 
biomass . 

3.  Tr.e  additional  nutrition  of  the  plague  microbe  with 
glucose  in  the  process  of  growth  of  the  plague  microbe,  which 
results  in  a  sharp  decrease  cf  pH  of  the  culture  medium, 
disrupts  the  established  direct  correspondence  between  the 
discoloration  rate  of  methylene  blue  and  the  living  microbe 
count,  determined  by  the  cultural  method. 
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